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Description 

The present invention relates to a keyless op- 
erating system, especially a system for operating 
lock devices such as door locks, a trunk lid lock, a 
glove box lid lock, a steering lock device, a starter 
motor, etc. without mechanical keys. When such a 
system is used to operate door locks, it is called an 
entry system. 

Recently, so-called "keyless entry systems" 
have been developed using a keyboard mounted at 
the outside of the vehicle body to allow entry by 
inputting a predetermined code. The designated 
vehicle devices are electrically operated when the 
entered code matches a predetermined code. 

Keyless entry systems are not only used to 
open vehicle doors but they are also used to open 
other doors. US*A-3,89l,980 describes a security 
system for opening doors within protected areas 
automatically. An authorized person carries in his 
pocket a transmitter generating a coded signal to 
be * received by a controller. The controller com- - 
. prises three antennas each one being rectangularly 
arranged to the other both antennas. As soon as by 
these antennas a signal is received having the 
code matching with a predetermined code, a door; 
near to which the antennas are located, is opened 
automatically. As long as the correct "code is re- 
ceived by the controller, it is not possible to set the 
Vdopr either to. an active or an inactive state - the 
door always will remain activated, i. e. it will remain 
open. t 

GB-A-2 051 442 describes an entry system for 
an automotive vehicle which makes also use of 
transmitted coded signals. However, a key is re- 
quired to lock and unlock the vehicle doors. As 
soon as somebody tries to unlock the door with, a 
key, an alarm will sound, when a controller of the 
entry system does not receive a correctly coded 
signal from a transmitter. 

The keyless entry system as described in US- 
A-3,891,980 cannot be used at an automotive ve- 
hicle as the risk of undesired operation would be 
too high. As soon as the transmitter would be 
activated unintentionally, e.g. when the driver 
leaves his car, alt door locks would open imme- 
diately. 

A keyless entry system using a keyboard has 
the disadvantage that a driver cannot enter his car 
when he forgets the predetermined code. 

The security/entry-system according to GB-A-2 
051 442 has the conventional disadvantage of all 
systems necessating a key for unlocking the doors: 
The driver cannot enter his car when he forgot or 
lost the key. 

It is an object of the present invention to pro- 
vide a keyless operating system for an automotive 
vehicle device which enables a user to activate the 
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device to either an active or an inactive state 
without requiring a key or inputting a remembered 
code. 

The keyless operating system of the present 
5 invention comprises: 

- an electrical actuator connected to said ve- 
hicle device and responsive to a control sig- 
nal to reverse said vehicle device between 
said active and inactive states: 

to - a manual switch stationarily mounted at the 
vehicle and exposed for external access for 
commanding reversal of the state of said 
vehicular device; 

- a transmitter responsive to a radio demand 
75 signal to output a radio code signal indicative 

of a unique code which identifies the trans- 
mitter, which transmitter has a transmitter an- 
tenna installed at a transmitter housing and 
designed for induction radio signal commu- 
•' 20 <: /Nation; > - 

* and a controller responsive to manual entry 
^<% f i riW'v -<°Jr? cocnmand^thrpugh said manuaLsvritch^ai. 
•Jh: : J'^l^ J transmitting said radio demand signal through^ 

a controller antenna arrangement and receiv- 
25 ing said radio code signal from said transmit- 

" ii^s ;- ; V;C*;t© r through said controller antenna-Vairrange- : 
xi^< C / v ^--ment, comparing the unique code ^indicated ; 
c-j'itiSr- ir>v_->t>y ; .s,aid ra d' 0 , code signaKwith a preset code; J 

: ; , and producing said control signal, when said 
' c &qo>; &>jhoi\ {unique codie matches said;preset code, ^i^i = 
This system comprises a radio signal system 
. — and a manual switch for operating with each other. 
" Only when the manual switch is operated, the radio - 
: ' ui - signal system becomes active, and only as soon as 
- is the radio wave signal has become active, operation, 
of the manual switch can provide a reversal of tiie 
^ n ; , state of an allocated! vehicular device. ^ _ . 
A With this system, devices can be operated 

without requiring to use a key or to input a remem- 
40 bered code. The system is very secure, as there is 
no danger that the state of a device changes only 
by the effect of a radio wave signal. Energy con- 
sumption is very low as radio signals on the side of 
the controller as well as on the side of the transmit- 
45 ter will only be transmitted after the manual switch 
stationarily mounted at the vehicle is operated. 

In a preferred embodiment, a manual switch 
and a controller antenna arrangement is associated 
to each device. In such an embodiment it is possi- 
so ble to operate different devices independently from 
each other. 

In order to make the signal transfer between 
the transmitter and the controller as effective as 
possible, it is preferred to use a controller antenna 
55 arrangement comprising a first antenna and a sec- 
ond antenna which both antennas are arranged 
rectangular to each other. 

The present invention will be understood more 
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fully from the detailed description given here below 
and from the accompanying drawings of the pre- 
ferred embodiment of the present invention, which, 
however, should not be assumed to limit the inven- 
tion to the specific embodiments but are for ex- s 
planation and understanding only. 
In the drawings: 

Fig. 1 is a schematic block diagram showing the 
general concepts of a keyless entry system for 
an automotive vehicle device according to the to 
present invention; 

Fig. 2 is a perspective view of an automotive 
vehicle to which the keyless entry system ac- 
cording to the present invention is applied; 
Fig. 3 is a block diagram of a transmitter in the rs 
first embodiment of a keyless entry system ac- 
cording to the present invention; 
fig. 4 is a block diagram of a controller in the 
first embodiment of the * keyless entry system ~ 
according to the present invention; 20 ; 

Figs. 5(A) and 5(B) are flowcharts of the opera- 
tion of the transmitter, and -the receivisrirespec- v 
•-v^"iive1y; ' .-T *o\ - ,yir. - <£ ::■ ' • ' 

Fig. 6 is a perspective view of a modification of 
an ignition switch arrangement; 25 
Fig. 7 is a block diagram of a modification of the 
first embodiment of the key less, entry system of 
\ V Fig. 4; " [' ^'^X $ [ - . 

Fig. 8 is a flowchart of a modified secbnd con- 
* trol program to be execut^by;the^ "30"- 
Fig. 7; and 

Fig. 9 is a block diagram^of the second embodi- 
ment of a controller. ; ' r \'j 
Referring now to the drawings, particularly to 
'Figs. 1 and 2. the first, emtwtiimerit of a/ keyless 35 
entry system for an automotive vehicle according 
to the present invention generally comprises a 
code transmitter 100 and a controller 200. The ' 
controller 200 is connected via a driver signal gen- 
erator 204 to actuators 202 for vehicle devices 40 
such as door lock device, a trunk lid lock device, a 
- groove box lid locks and a steering lock device. 

The transmitter 100 is provided with an an- 
tenna 104 which is built into a transmitter casing 
116. The antenna 104 is a loop antenna. In addi- 45 
tion, the controller 200 is provided with a pair of 
loop antennas 214 and 215. The antennas 214 and 
215 are provided on surfaces lying essentially per- 
pendicular to each other. In the shown embodi- 
ment, the antenna 214 is mounted on a vehicle so 
side-window at a position near an outside door 
handle 219 which is mounted on a vehicle door 
217 by means of an outside door handle escutch- 
eon 218. The outside door handle escutcheon 218 
also supports one or more manually operable 55 
push-button switches 210. The antenna 215 is 
mounted on a door mirror 221 mounted at the 
forward corner of a front side-door 223. The mirror 



surface of the door mirror 221 lies essentially per- 
pendicular to the surface of the side-window. 

The antennas 214 and 215 are connected to 
the controller circuit through a switching circuit 231 
which alternatingly and selectively connects one of 
the antennas 214 and 215 to the controller circuit. 

The controller 200 includes a demand signal 
SD generator 208 which sends a demand signal 
SO to the transmitter 100 to activate the latter. The 
demand signal SD generator 208 is connected to 
the manual switches 210. The demand signal SO 
generator 208 produces a demand signal SO when 
one of the manual switches 210 is depressed. 

As shown in Fig. 3, the transmitter 100 in- 
cludes a receiver circuit 102 for receiving the de- 
mand signal SD from the controller. The transmitter 
100 becomes active when the receiving circuit 102 
receives the demand signal SD to produce a code 
signal SC which is indicative of a preset specific 
code. The preset code of -the portable transmitter 
100 differs from that of . the demand signal SD 
' generator 208 so' that; L Ae^cpntrolier 1200 can recqg-' 
niie when me transmitter 100 is responding. 

The transmitter 100 continuously transmits the 
cqde signal SC to the controller for as long as it 
remains active. The code; signal SjCj is received by 
a receiver 212 in the^cohtroller 200: The : controller 
200 has a comparator 21 3" to compatre the received 
code with a specific, preset code.; When the re- 
ceived code m atches v mercbde preset as^compared 
in the comparator 213, the controller 200 sends a 
control signal SL to the driver circuit generator 204. 
The driver signal generator* 204 in turn sends a 
drive signal to , one of . the actuators 202 corre- 
sponding to the manual ^j^itch' 216' operated.- The 
actuator 202 in activated by the driver signal from 
the driver signal generator * 204 to operate the cor- 
responding vehicle device.7 

Transmission of the demand signal SD and the 
code signal SC is performed by way of elec- 
tromagnetic induction between the antennas 104 
and 214 or 104 and- 215. The strength of the 
electromagnetic induction depends on the orienta- 
tion of the active antenna 214 or 215 relative to the 
antenna 104 of the transmitter. For instance, when 
the antenna 104 of the transmitter 100 is approxi- 
mately perpendicular to the antenna 214 as shown 
in Fig. 7, the strength of the transmitted demand 
signal SD or code signal SC is rather low and 
possibly too low to be received. On the other hand, 
when the antenna 104 lies approximately parallel to 
the antenna 215, relatively strong electromagnetic 
induction will occur between the antennas, ensuring 
satisfactory transmission of code data. Therefore, 
by selectively activating the more nearly parallel of 
the antennas 214 and 215. reception of the code 
data can be assured. 

It should be appreciated that, since the vehicle 
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dev.ces to be operated by the first embodiment of 
the keyless entry system are two-state locking de- 
vices for locking and unlocking vehicle doors the 
trunk lid. glove box lid. the steering column and so 
forth, the actuators 202 actuate the vehicle devices 
from the current position to the opposite position in 
response to the driver signal. For instance, when 
the vehicle device is in the locked position the 
actuator unlocks the vehicle device in response to 
the driver signal. On the other hand, when the 
driver signal is sent to the actuator of a vehicle 
device which currently unlocked, that vehicle de- 
vice is then locked. 

The transmitter 100 includes a 
transmitter/receiver antenna 104. In addition, a loop 
antenna 214 is built into one of the windows 216 of 
the vehicle. The loop antenna 214 transmits the 
demand signal SO to and receives the code signal 
SC from the transmitte> 100. As shown in Fig 2 
the manual switches 210 aire mounted on an es- • 
cutcheon 218 of an outside door handle for opera- 
. , ttQn.fh3m i outsidV^Jye^ieiQV. •< . ; ' .- 

. ' The transmitter' i 00 is Housed in a case small' 
enough to hand-carry or to pocket. r - 

Fig. 3 shows jhe circuit structure of the trans- 
mitter 100. A miCToprocessor 106 is connected to 
the antenna I04^a-a\-'dirno^ulafor:ibi8 which de- 
modulates the received demand signal SD The 
microprocessor j 06 includes,^ memory 110 storing " 
the. preset .code :*lri r^spon^ to the demand signal • 
SO. the m.croprocessdr 106 reads out the preset 
code to a mbdulator. i j 2 ; :The modulator 1 12 is in 
turn, connected to a carrier-wave generator 114 to 
receive a carrier wave ..The* modulator 112 modu- • 
totes the,carrier t waye with%e^ode-indicative sig- 
nal from the microprocessor 106 to produce the 
final code signal SC. : ' ■} . 

In the preferred embodiment, the antenna 104 - 
of the transmitter 100 is built into the transmitter 
crcuit board or on the surface of the transmitter 
casing 1 16 (shown in Fig. 2). The casing 1 16 is the 
. size of a name card and thin enough to carry in a 
sh.rt pocket. The transmitter 100 uses a long-life 
compact battery, such as a mercury battery as a 
power source. 

Fig. 4 shows the circuitry of the controller 200 
As set forth above, the shown embodiment of the 
keyless entry system is adapted to operate the 
door locks, the trunk lid lock, the glove box lock 
and the steering lock device. In addition, the shown 
embodiment is adapted to control operation of the 
locks for the right- and left-side doors indepen- 
dently. In order to allow independent operation of 
the lock devices, manual switches 210-DR 210-OL 
210-TL. 210-GL and 210-ST are provided on the 
vehicle body somewhere nearby the devices to be 
operated. For example, the manual switches 210- 
DR and 210-OL are provided adjacent the door 



handles of respectively corresponding side soors 

fZt^'^l T anUa ' SWi,Ch 21 °- TL to °P era te 'he 
trunU JJ W0U ' d b8 P ' aCed adjacent the 

s Though the specific embodiment has been il- 

lustrated to locate respective manual switches adja- 
cent the corresponding vehicle devices to be op- 
erated, it would be possible to provide all of man- 
ual switched in concentric manner on the outside 
io door handle escutcheon 218. for example 

Each manual switch is operable independently 
to operate the corresponding lock device For ex- 
ample, when the manual switch 210-DR is de- 
pressed, the right-side door lock 220-OR is ac- 
's tuated to either to the locked or unlocked state. 

Each manual switch 210-OR; 210-OL 210-TL 

no"™ 3 ' 1 ' 1 21 °" ST is co " n «** to a timer 222^ 
222 -° L - 22*TL;,222-GL and 222-ST through a 
normally closed relay . , 
20 - Each rriWiual Witch 210-DR, 210-DL 210-TL 
- o!,°" GL ^^ST: is connected to * timer 222- \ 
: , OR. : 222^L^22^J222-GL and 222-ST through^ 3 
normally closed relay 224-DR. 224-DL 224-TL 
224-QL and 224-Sf. The timers, which will be 
25 EST* -preference numeral 
. 222 K' de ^Wton of the cor- 
■. res ^ nd '^? ^^""a' ^tchV which: will be referred to 
•generical^'-w1«r?;^fence^nu^mSMr-9tni- - 



genencally';w1thr^rence^numeVal''-2io- to pro- 
, . . duce a; HIGH : tevel ^tiher-. .signal St - for.. 'a given 
30 period of.tinw;Thte : ^-;period of time should be 
tong enough to cover the time required to transmit 
the demand signal ; SO Worn the: controller to the 
transmitter 100 and to receive the code signal SC 
• - com the ^^nit^ my^rn.Jhe timer signal St is 
as fed to a corresponding f "AN Dogate 226-DR 226-DL 
226-TL. 226-GL and 226-ST. which will be referred 
to genencally witb reference numeral J , 226 n . At the 
same time, the timer signal St is fed to a cor- 
responding switching circuit 227-OR 227-DL 227 
« TL. 227-GL and 227-ST. which will be referred to 
genencally with reference numeral "227" Each 
switching circuit 227^DR, 227-DL. 227-TL. 227-GL 
and 227-ST includes a pair of switching elements 

228- DR. 228-DL. 228-TL. 228-GL or 22I-ST which 

r'L b . e refBrr9d t0 9eneral, y witn reference numeral 
228 . and 229-DR. 229-OL. 229-TL. 229-GL and 

229- ST which will be referred to generally with 

£fl r ^o C ^oT era, " 229 " 1719 switchi "9 elements 

228- OR. 228-DL. 228-TL. 228-GL or 228-ST are 
so connected the corresponding antenna 214-DR 

214-DL. 214-TL. 214-GL or 214-ST. which will be 

Sf^xu 0 9enerical| y witn reference numeral 
<J14 The switching elements 229-OR 229-DL 

229- TL. 229-GL or 229-ST are connected the cor- 
ss responding antenna 215-DR. 215-OL. 215-TL 215- 

GL or 215-ST. which will be referred to genencally 
with reference numeral "21 5". 

It should be noted that the antennas 214-DR 
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214-OL. 214-TL, 214-GL or 214-ST are located 
adjacent respectively corresponding vehicle de- 
vices to be operated. For example, the antennas 
214-DR and 214-DL are mounted on respectively 
corresponding side windshields, the antenna 214- 5 
TL for operating the trunk lid lock device may be 
provided on the rear windshield or the edge of rear 
windshield opening, and antennas 214-ST and 214- 
GL for steering lock device and the glove box lid 
lock device may be mounted on the front wind- to 
shield or along the edge of the front windshield 
opening. 

The switching elements 228 closes in response 
to the timer signal St to connect the corresponding 
antenna 214-DR. 214-OL. 214-TL, 214-GL or 214- 75 
ST, which will be referred to generically with refer- 
ence numeral "21 4-. to the switching circuit 231 
via a conductive line 223a. On the other hand, the 
"switching elements 229 close in response to the 
^mer signal. St to connect the corresponding anten- . 

,-.-nas/21^0R. 2T5-OL. 215-TL. 215-QL and 215-ST 
[ip -the- switching circuit 231 through a conductive v 
liirie 233b.' The switching circuit 231 is, in turn; 
connected- to a demodulator 230 which demodu- 
lates the code signal SC to remove the carrier- 

^^?ve.:.1nie- switching circuit is also connected to a. 
: microprocessor. 232 to receive a switching signal *. 
?.Ss Jn response to which it switches between its first 

. ^d < second, switch posi to first switch + : ul-r> 

pipsition. -the switching circuit '231 connects * the j i^o- 
conductive -line 223a to the demodulator 230 to 
feed the input code, signal SC received by one of ^v; 
the antennas 214 to the demodulator 230. In the : i - i 
second position, the switching circuit 231 connects v w. 
^Kcondiictive. 'line. 223b to the demodulator 230 to / ^5 
feed the input code signal SC received by one of 
;the antennas 215 to the demodulator. - : 
^ The timers 222 are also all connected to a " 
microprocessor 232 via a multi-input OR gate 234. 
The microprocessor 232 includes a memory 236 40 
which stores the preset code corresponding to that 
stored in the transmitter 100. 

The microprocessor 232 responds to the timer 
signal St received via the OR gate 234 by output- 
ting the demand signal SD to the transmitter 4s 
through a modulator 238 and antenna 214. The 
modulator 238 is connected to the antennae 214 
via the switching circuits 228 to transmit the de- 
mand signal SO to the transmitter 100. The micro- 
processor 232 receives the code signal SC via the 50 
antenna 214 and the demodulator 230 and com- 
pares the received code with the stored code. 
When the received code matches the stored code, 
the microprocessor 232 outputs the control signal 
SL to the other input terminal of the AND gate 226 55 
corresponding to the depressed manual switch. 
Therefore, at this time. AND gate 226 transmits a 
HIGH-level signal to the driver signal generator 



204-DR. 204-DL 204-TL. 204-GL or 204-ST. which 
will be referred to generically with reference nu- 
meral "204". The driver signal generator 204 re- 
sponds to the HIGH-level signal by outputting a 
driver signal to the corresponding actuator 202-OR. 
202-DL, 202-TL, 202-GL or 202-ST of the lock 220- 
DR, 220-DL. 220-TL. 220-GL or 220-ST. 

The operation of the first embodiment the key- 
less entry system set forth above will be described 
in more detail with reference to Figs. 5(A) and 5(B). 
The microprocessor 106 of the transmitter 100 
repeatedly executes the first control program illus- 
trated in Fig. 5(A). In the first control program, the 
microprocessor 106 checks for receipt of the de- 
mand signal SO from the controller at a step 1002. 
The step 1002 is repeated until the demand signal 
SO is received. In other words, the transmitter 100 
normally. remains in a stand-by state, waiting to 
produce the code signal SC in response to the 
♦ .demand signal SD. -v 1 -,- . . ! 

. Vv, . yvhen the demand signal SD is detected at Xfie 

J >7: step. J 002. the preset code is read frqm'thfc meVr^ ; 

1 " ory ftO at a step 1004. The microprocessor T06 
then outputs the- code-indicative signal' to the 
modulator 112 which in turn outputs the code sig-- 
\..nal SC . in step 1006. Control then returns" to the : 

•^stand-by $teip.i002/. ' >;;i > ^\ -'*$':>:. 

'j;:^f.lt ;shbuld be noted that the code signal SC?is . 
^transmitted from the modulator to the controller <for ; 

^va a given period of time and terminates when-' the 
given period of time expires. The given period of 
time during which the code signal SCis transmit- 
ted is so chosen that the controller 200 can ac- 
tivate the actuator 202 designated by the operated 

.^rnanual switch before expiration of thitrp0riodV|ln ; 
addition, the code stored in the memory 110 is 
preferably a binary code, such as an 8-bit serial 
" datum. This binary code rides on the carrier wave 
as modulated by the modulator to form the code 
signal SC. 

Fig. 5(B) is a flowchart for the controller. At the 
initial stage of the second control program of Fig. 
5(8), the microprocessor 232 checks for receipt of 
the timer signal St at a step 2002. If the timer 
signal St is not detected when checked at the step 
2002. the second program ends. This is substan- 
tially the same as the loop at the step 1002 in Fig. 
5(A) and holds the controller in stand-by until de- 
pression of a manual switch. When one of the 
manual switches 210 is depressed and therefore a 
timer signal St is sent to the microprocessor 232. 
the microprocessor 232 sends the switching signal 
Ss to the switching circuit 231 which then switches 
between its first and second positions, at a step 
2004. Thereafter, after a relatively short delay al- 
lowing the switching circuit 231 to switch positions, 
the demand signal SD is produced and output 
through the modulator 238 and the selected an- 
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tenna 214 or 215. at a step 2006. The code s.gnal 
SC to be produced at the step 1006 of the first 
program of Fig. 5(A) in response to the demand 
s.gnal is checked at a step 2008 to see if it has 
been received. If the code signal has not yet been s 
received when checked at the step 2008. elapsed 
time is checked at a step 2010. In practice the 
timer 235 included in the microprocessor 232 is 
activated in response to outputting of the demand 
signal SO to start measurement of elapsed time If w 
elapsed time matches or exceeds a given timer 
threshold, the timer 235 outputs a time-over signal 
If the time-over signal is detected when checked at 
the step 2010. the switching signal Ss is again sent 
to the switching circuit 231. at a step 2012. Then ts 
at a step 2014. the demand signal is output once 
again to the transmitter 100 through the modulator 
238 and the corresponding one of the antennas 
215 or 214. In response to the demand signal SD 
" """" t,mer 235 is clear *d to restart measurement of ~ 20 
a: (V 5 ,apse( ? «me v Receipt of the code signal SC from 
Emitter 100 is checked at a step 2016 If 
■i^,^. signal SC is not.yet- received, elapsed': %r ' 
- time- is again checked r at" a "step. 2018.' If elapsed ' 

time exceeds a predetermined threshold at the 
^ step 2016. then the program ends. 
: ^° n the otner nan <l. if receipt of the code signal 
. SC .s^ confirmed at either of the steps 2008 arid 
., 2016. the . received code in the code signal SC is 
; read out at a step 2020, The preset code, of . the 
^controller 200 is . then read out from W memory 
236. at a step 2022. The input code and the preset 
^ppftev.n^.out in steps 2008 and 2010. are; com- . 
f " pared at * ste P 2024 - « the codes match, a match- " 
si!H9 nag FM is set at the step 2024. The matching^ 
^Jag,FM is checked at a step 2026. ifthe matching': 

flag FM is not set. the program ends. On the other 
•S- hand. ,f the matching flag FM is set when checked 
at the step 2026. then the control signal SL is sent 
to the driver signal generator at a step 2028. 

In the first embodiment as set forth above 
since the code signal SC is output only when the 
demand signal SD is input from the controller 
consumption of electric power of the battery in the 
transmitter is significantly reduced in comparison 
with system which might employ constant trans- 
mission of the code signal SC. Thus, the life-time 
of the battery of the transmitter is prolonged even 
though electric power is constantly supplied to the 
microprocessor to hold same in stand-by. It should 50 
be appreciated that the electric power needed to 
power the microprocessor is substantially smaller 
than that consumed in transmitting the code signal 
SC. Therefore, constant power supply to the micro- 
processor will not significantly affect the life-time of ss 
the battery. 

Similarly, since the demand signal SO is pro- 
duced only when at least one of the manual switch- 
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es is depressed, consumption of the electric power 
by the controller is significantly limitted 

It is also to be noted that transmission of the 
demand signal SO and the code signal SC is 
performed by electromagnetic induction. Since 
locking and unlocking operations of the lock de 
vices will generally be performed only when the 
transmitter is near the controller, good communica- 

LS S 6 transmitter a "d the controller can 

be obtained by electromagnetic induction without 
significant power consumption. 

In order to unlock the right-side door lock de- 
v.ce 220-OR. the manual switch 210-Ofl is de- 
pressed. When the ignition switch 302 is in the 
OFF portion. , he timer 222-OR becomes active to 
output the timer signal St. The timer signal St is 
applied to the ANO gate 226DR and to the switch! 
mg elements 228-DR and 229-DR. the latter of 
which then closes to connect the antenna 21 4-OR 
or 21 5-DR to the microprocessor 232. 
;■- The timer signal St i fr6m J the ; 'tirner '2^2-DR is : 
-also input to the microprocessor ^ 232V via the OR s 
i^ate. 234. ^.microprocessor 232: reWporids inputs -r 
from the OR gate 234 by activating the modulator 
238 to transmit the demand signal SO via the 
antenna 21 4-OR or 21 5-0O. «• . ■: 

: . . The demand signal SD transVriitted ^tne'^ri-: 
: tenna 214 "^R is received by trie anterint 104 of ; 
me transmitter 100. Then, the dernana sigrVal SO is 
■ ; Jmpdulated by the demodulator ^lO^ltb Vemove ' 
he carrier-wave components. The mic^o'cessor 
106 of the transmitter 100 then executes the steps 
-1004 and 1006 of the first control rprograrn^ f£ 
5(A) and outputs the code-indicative signal to the 
; modulator 112. The modulator 112 thus 'frahsrnits 
. the code signal SC to the coltf^'$ff •' 
antenna 104. , 

" Here, assuming the switching! drcuit^3i is in .' 
.ts first switch position as a result of the first issued 
switching signal Ss and the antenna 104 of the 
transmitter 100 is oriented essentially perpendicular 
to the antenna 214-DR. the response of the an- 
tenna 21 4-OR is apt to be too weak to satisfactory 
receive the code signal. If receipt of the code 
signal SC from the transmitter 100 is not confirmed 
within the given period of time, the switching signal 
Ss is output once again to switch the switching 
circuit 231 to its second position. Since in this 

, ,h f I" 19 "" 3 215 " DR is a,iQned essentially 
parallel to the antenna 104. good response char- 
acteristics can be achieved. Therefore, in the 
above case, the code signal SC will be transferred 
to the demodulator 230 through the antenna 215- 
DR via the condictive line 233b. 

7^ no 9 COde , sl '9 nal SC is «*eived by the antenna 
^15-OR and fed to the demodulator 230 The de- 
modulator 230 demodulates the code signal SC to 
remove the carrier-wave components. The micro- 
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processor 232 receives the demodulated code sig- 
nal SC and executes the steps 2008 to 2016 of the 
second control program. When the input code 
matches the preset code in the memory 236, the 
microprocessor 232 feeds the control signal SL to 
the AND gate 226-OR. At this time, since the timer 
signal St is still being applied to one of the input 
terminals of the AND gate, the AND condition of 
the timer signal St and the control signal SL is 
established and as a result, the AND gate passes a 
HIGH-level signal to the driver signal generator 
204-DR which produces the driver signal. The driv- 
er signal is applied to the actuator 202-DR of the 
right-side door lock device 220-DR to reverse the 
lock position. Since the right-side door lock device 
220-DR was originally locked, it becomes unlocked 
upon activation of the actuator 202-DR. 

Similarly, when the manual switch 210-DL is 
closed to operate the left-side door lock device, the 
aintenna 214-DL or^lS-DL sends-.the code signal 
SC to the, microprocessor via the switching, circuit 
231 andvthe demodulator 238 - If the inputs code 
matches the preset code, the AND gate 226-DL 
opens to activate the driver signal generator 204- 
DL. Thus, if the. : .left-sijde door lock device is 
originally unlocked* ; it becomes locked. 

When the manual .switch- 210-TL . is operated, 
the timer 222- TL ^ become ^ active to send a timer 
signal St to the AND gate 226-TL and the switching 
elements 228-TL and 229rTL. The switching circuit 
228-TL then closes to establish electrical commu- 
nication between the , antenna ,21 4-TL or 215-TL 
and the demodulator 230 and the modulator 238. 
The code signal SC. is, transmitted from the trans- 
mitter 100 to the : antenna 21 4-TL or 215-TL in 
response to the demand signal SO. If the input 
code is the same as: the preset-code, then the AND 
gate 226-TL opens to activate the driver signal 
generator 204-TL. Therefore, the trunk lid lock de- 
vice 220-TL switches from its current position . to 
the other position. 

When the manual switch 210-GL is operated to 
open the glove box lid, the timer 222-GL is ac- 
tivated to output the timer signal St. In response to 
the timer signal St. the switching elements 228-GL 
and 229-GL establishes electrical communication 
between the antenna 214-GL and the demodulator 
230. The code signal SC transmitted from the 
transmitter 100 is thus demodulated by the de- 
modulator and input to the microprocessor 232. 
The AND gate 226-GL opens in response to the 
control signal SL from the microprocessor 232 to 
activate the driver signal generator 204-GL by the 
gate signal thereof. In response to the driver signal 
from the driver signal generator 204-GL, the ac- 
tuator 202-GL become active to reverse the posi- 
tion of the glove box lid lock from locked state to 
the unlocked state to allow access to the glove 



box. 

In order to release the steering wheel from the 
locked state, the manual switch 210-ST is de- 
pressed. The timer 222-ST becomes active to out- 

s put the timer signal St for the given period of time. 
During the period of time in which the timer 222-ST 
is active, the antenna 214-ST or 215-ST is con- 
nected to the microprocessor 232 via the de- 
modulator 230 to receive the code signal SC from 

to the transmitter 100. When the input code matches 
the preset code in the memory 236. the driver 
signal generator 204-ST outputs the driver signal to 
reverse the position of the steering lock device 
220-ST from the locked state to the unlocked state. 

/5 Fig. 8 shows the second embodiment of a 

keyless entry system according to the present in- 
vention. Similarly to the foregoing first embodi- 
ment, the controller 200 is provided with pairs of 
antennas 214 and 215 arranged perpendicular to 

so . each other.- The? antennas 214 and 215 are con- • 
nected to the receiver;2t2 through a phase con- 
: verter 250: ?Th a phased converter 250 is adapted ^to 
shift the phase of code signals received via the 
antennas 214 and 215 through 90°. The phase 

25 converter 250 mixes the phase-shifted code signals 
and sends the mixed code- signal to the demodula- 
tor. The l phase - converter ^50 is also adapted to 
feed the dernarid -signal- SO' to • the antennas 214 
and 21 5 at phases-90 9 apart. . * 

36 Assuming the ^stance between thie transmitter 

100 and the controller 200 is shorter than the 
' wavelength of the;:carrier of the demand signal SO 
and the code signal SC/ so that the signal phase 
will not shift significantly: in that distance, the field 

35 strength induced at the ' antenna 104 of: the trans- 
mitter 1 00 can be described by the following equa- 
tion: v : •■ ■ ' ; 

^ E a cos ait + E 2 sin cut 

3 Ej 2 -* E 2 2 x sin (ait - tf) 

45 where 

Ei cos wt is the field component at the antenna 
104 due to the demand signal transmitted through 
the antenna 214: 

Ez sin wt is the field component at the antenna 
so 104 due to the demand signal transmitted through 
the antenna 215. 

As will be apparent from the above equation, the 
field strength at the antenna 104 equal to the 
vector sum of the strengths of the code signals 
55 transmitted from the antennas 214 and 215 is 
greater than either of the charges Ei and E 2 ap- 
plied to respectively antennas 214 and 215 in- 
dependently. 
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Therefore, even if one of the antennas 214 and 
215 should be perpendicular to the antenna 104 of 
the transmitter, clear reception can be ensured. 

Fig. 9 shows the detailed circuitry of the con- 
troller of the second embodiment of the keyless 
entry system according to the present invention. In 
this embodiment, similarly to the aforementioned 
first embodiment* a plurality of loop antennas 214- 
OR. 214-DL, 214-TL. 214-GL and 214-ST are pro- 
vided on the side window surface and a plurality of 
loop antennas 215-DR, 215-DL. 215-TL, 215-GL 
and 215-ST are provided on the door mirror sur- 
face. 

The antennas 214-DR and 215-DR are asso- 
ciated with the right-side door lock device 220-OR. 
The antennas 214-OL and 215-DL are associated 
with the left-side door lock device 220-DL. Simi- 
larly, the antennas 214-TL and 215-TL correspond 
to the trunk lid lock device 220-TL. the antennas 
2 T4-GL*ahd-2l5TGL correspond to. the glove box lid 
^ lock dewc^^0 : QL, and the antenna 214-ST and 
^21 S-S^o^seoVtd: ta me/steering lock device 220V 
ST. Each pair of antennas 214 and 215 are con- 
nected to the demodulator 230 and the modulator 
238 through the phase, converter 250. 

T ^^^^prbcie^pr 232 receives the code sig- 
nal SG^tr^ro^rt 230 arid outputs 
the demand^ The modulator 238 niodu- . 
i5l?l:#^ ?«gnal -from the micro- 
procetsSy-wi^ f rom the carrier- / 
wave generator 239. 

4 Claims ' : ' v ' " 

\1- > for an automotive 

vehicle locking device for setting , the vehicle 
tocfcng5^evlc4;to;-either "a locked or an un- 
locked state, said system comprising 

- an electrical actuator (202) connected to 
said vehicle locking device and respon- 
sive to a control signal to reverse ^aid 
vehicle device between said acfive' and 

1 inactive states; " 

- a manual switch (210) stationary moun- 
ted at the vehicle and exposed for exter- 
nal access for commanding reversal of 
the state of said vehicle locking device; 

- a transmitter (100) responsive to a radio 
demand signal to output a radio code 

■ v signal indicative of a unique code which 
identifies the transmitter, which transmit- 
ter has a transmitter antenna (104) in- 
stalled at a transmitter housing and de- 
signed for induction radio signal commu- 
nication; 

- and a controller (200) responsive to man- 
ual entry of a command through said 
manual switch for transmitting said radio 



demand signal through a controller an- 
tenna arrangement (214. 215) and receiv- 
ing said radio code signal from said 
transmitter through said controller anten- 
s na arrangement, comparing the unique 

code indicated by said radio code signal 
with a preset code, and producing said 
control signal, when said unique code 
matches said preset code. 

w 

2. A system as set forth in claim 1 . character- 
ized in that said manual switch (210) is pro- 
vided at the vehicle body adjacent to the cor- 
responding device to be operated. 

15 

3. A system as set forth in one of the claims 1 
and 2. characterized in that 

^ : : , a plurality -of devices is mounted at the 
vehicle. 

/20 — ^ ^ 210-DL. 2i0-> 

210-GL. and 210-ST) and a controller ; 
. ' ah*angemeht',-(21 r 4-OR. .:214-pL. :i ? 

214-TL. 214-GL. and 214-ST; 215-DR 
V 215-DL: 215-TL. 21-5-GL. and 215-ST) is 
25 ; >:d'>CT ; v ■ associated to each device; 
J. \ o'ltfj ^^'^^^f^ controller comprises means; ; 
I ^^^^^^^^ associated with said maniial^ 

b:j>i,^t^ a respective . pper- * 

30-V- ^^ V/ . 

:4 f ^system as set forth in one of the preceding 

claims, characterized in that said controller 

' . ".: \- ^ ^ntf rearrangement comprises a first antenna 

35 *-.*^?t»£j^dt'a second antenna (21 5). said both J 

. ^ s ?H*?H nas l?ein g ranged rectangular to each . 
otfier r ~> - . ■ 

5. A system as set forth in claim 4. charcterized 
*o in that said both antennas (214, 215) are con- 

nected to the controller (200) through a switch- 
: ing circuit (231) which selectively connects one 
of said antennas to said controller. 

45 6. A system as set forth in claim 5. character- 
ized in that said both antennas (214, 215) are 
connected to said controller (200) through a 
phase converter (250) which shifts the phase 
of radio signals received through one of said 

so antennas (214. 215) through approximately 

90". mixes the received and shifted signals, 
and outputs the mixed radio signal to the con- 
troller (200). 

55 Revendications 

1. Systeme de commande sans clef pour un dis- 
positif de verrouillage de vehicule automobile. 
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pour placer te dispositif de verrouillage du ve- 
hicule. soit en etat verrouille soit en etat dever- 
rouille. ce systems comprenant : 

* un declencheur electrique (202) connecte 

au dispositif de verrouillage du vehicule s 
et repondant a un signal de commande 
pour inverser le dispositif de verrouillage 
entre lesdits etats actif et inactif: 
- un commutateur manuel (210) monte de 
fagon stationnaire sur le vehicule et ex- to 
pose pour un acces externe. afin de 
commander I'inversion de i'etat du dispo- 
sitif de verrouillage du vehicule; 

• un §metteur (100) repondant a un signal 

de demande radio pour emettre en sortie is 
un signal de code radio indicatif d'un 
code unique qui identifie Temetteur. cet 
emetteur poss£dant une antenne £mettri- 
ce (104) instail^e sur un boTtier de 
1 * Temetteur et prevue pour induire une ; 20 

communication de signaux radio; et 
_ - un contrdleur (202) repondant a'^entree 
manuelle d'une commande par I'interme- 
diaire du commutateur manuel afin de 
transmettre le signal de demande radio 25 . 
au travers d'un arrangement d* ah terine 
de contrdleur (214. 215) et receyant le ' 

- signal de code radio depuis l^metteur au v 
travers de ('arrangement d'antertne de 
controleur, comparant le code unique in- * ' id" 
dique par le signal de code radio avec 

un code predetermine, et produisant ledit - 
signal de commande. lorsque ledit code 
unique correspond au code predetermi- f 
* - ne. - +v 3S 

Systeme selon la revendication 1. caracterise 
en ce que le commutateur manuel (210) est 
prevu sur la caisse du vehicule a proximite du 
dispositif a actionner correspondant. 40 

Syst£me selon Tune quelconque des revendi- 
cations 1 et 2. caracterise par une pluralite de 
dispositifs montes sur le vehicule, 

- un commutateur manuel (210-DR, 210- 45 
DL, 210-TL. 210-GL. et 210-ST) et un 
arrangement d'antenne de controleur 
(214-OR. 214-DL. 214-TL. 214-GL, et 
214-ST; 215-OR. 215-dl. 215-TL, 215-GL. 

et 215-ST) etant associe a chaque dispo- so 
sitif; 

- et ledit controleur comprend des moyens 
(226 ... 232) associes aux commutateurs 
manuels afin d'identifier Tun des disposi- 
tifs correspondant a un commutateur ma- 55 
nuel respectivement actionne. 

Sysfeme selon Tune des revendications prece- 



dentes. caracterise en ce que I'arrangement 
d'antenne de controleur comprend une pre- 
miere antenne (214) ainsi qu'une seconde an- 
tenne (215), les deux antennes etant arrangees 
rectangulairement Tune par rapport a Tautre. 

5. Syst&me selon la revendication 4, caracterise 
en ce que les deux antennes (214, 215) sont 
connectees sur le controleur (200) par I'inter- 
mediaire d'un circuit de commutation (23 1 ) qui 
connecte de fagon selective Tune desdites an- 
tennes avec le contrdleur. 

6. Systeme selon la revendication 5, caracterise 
en ce que les deux antennes (214, 215) sont 
connectees audit contrdleur (200) par Tinter- 
mediaire d'un convertisseur de phase (250) qui 
dSplace la phase des signaux radio regus au 
travers de Tune des antennes (214.215) suivant 
a peu pr£s 90* ; et melange les signaux regus 
et deplac§sv eremet en sortie^ uh signal radio 
melange vers le contrd leur (20&)"^ '** 'f • ; 

Patentanspniche 

1. SchlOsselloses Betatigungsisystem^^ifar eine 
• Kraftf ahrzeug-Verriegelung^omchtungzum 
Einstellen der Fahrzeug-Verri^erunjg^orrich- . 
tung entweder auf den verriegelten * oder den 
unverriegelten Zustand. mit v ' : * ' ""■ " ' 

- einem elektrischen Stellglied (202), das 
mit der ' ':>'^ J Fahrzeug- 
Verriegeiungsvorrichtung verbunden ist 
und auf ein Steuersignal anspricht. um 
die Fahrzeug-Verriegelungsvdrrichtung^ 
vom unverriegelten in den verriegelten 
Zustand zu uberfuhren: ^ 

- einem Handschalter (210), der fest am 
Fahrzeug angebracht und von auflen zu- 
ganglich ist, um das Umschalten des Zu- 
standes der Fahrzeug-Verriegelungsvor- 
richtung anweisen zu kdhnen; 

- einem Sender (100), der auf ein Funkan- 
forderungssignal anspricht, um ein Funk- 
kodesignal auszugeben, das einem ein- 
deutigen Kode entspricht, der den Sen- 
der identifiziert. welcher Sender eine 
Senderantenne (104) aufweist. die an ei- 
nem Sendergehause angebracht ist und 
zum Ausuben von Funksignalkommuni- 
kation dient; 

- und einer Steuerung (200) die auf eine 
Handeingabe eines Befehls uber den 
Handschalter anspricht, um das Funkan- 
forderungssignal uber eine Steueranten- 
nenanordnung (214) zu senden und das 
Funkkodesignal vom Sender Giber die 
Steuerantennenanordnung zu empfan- 
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gen. den eindeutigen Kode. wie er durch 
das Funkkodesignal angegeben wird. mit 
einem voreingestellten Kode zu verglei- 
chen und das Steuersignal auszugeben, 
wenn der eindeutige Kode mit dem vor- s 
eingestellten Kode ubereinstimmt. 

2. System nach Anspruch i, dadurch gekenn- 
zeichnet, dafl der Handschalter (2t0) an der 
Fahrzeugkarosserie benachbart zu der zu beta- 10 
tigenden Vorrichtung angebracht ist. 

3. System nach einem der Anspruche 1 Oder 2, 
dadurch gekennzeichnet, daJ3 

- mehrere Vorrichtungen am Fahrzeug an- 75 
gebracht sind; 

- ein Handschalter (210-DR, 210-DL, 210- 
TL, 210-GL und 210-ST) und eine Steu- 

h v erantenhenahordnung (2i^4-DR/ 214-DL; > 
. 214-TL. 214-GL und <21>ST; * 215-DR 20* 
■'■fv^V^ 5-D^2i5rTL. 2V5;"(3L ; • ' : i c; 
der VorrichUing zugeordnet sind; 

- und die Steuerung Einrichtungen (226 ... 
232) aufweist. die den Handschaltern zu- 
geordnet sind, urn • eine vVbrrichtung ent- 25 
sprechend eiherh^-jew^is^ ^betatigteri 

' 1 . * Handschalter zu identifizieren. • ' J : ■■v^*. 

4. System nach einem der vbrstehenyeri^ArtisjDrG- 

che, dadurch gekennzeichnet dafl die Steu- 30 
erantennenanordnung eine . erste^Ahtenne (214) 
und eine zweite Antenne (215) aufweist die 
rechtwinklig zueinander angeordnet sind. 

5. System nach Anspruch 4. dadurch gekenn- as 
zeichnet, dafl die beideh -Antennen (214. 215) 

mit der Steuerung (200) uber einen Umschalt- 
schaltkreis (231) verbunden sind, der wahlwei- 
se eine der Antennen mit der Steuerung ver- 
bindet. ^ 

5- System nach Anspruch 5. dadurch gekenn- 
zeichnet dafl beide Antennen (214, 215) mit 
der Steuerung (200) uber einen Phasenum- 
schalter (250) verbunden sind, der die Phase 45 
von uber die Antennen (214, 215) empfange- 
nen Funksignalen urn etwa 90* dreht. das 
empfangene und verschobene Signal mischt 
und das gemischte Radiosignal der Steuerung 
(200) zufiihrt. 5Q 
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